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f^+i/* ? K 3 V >S. 5' —3' x+y** 

#tJUcffl|gfcrc 5 " 5fc«S(c x > f s * ur- -£©&«>© 
s^#^©-2f©tfw*si«a2£^t?»£«:i> 

1 3BEtt©*tt. 



2 

-•tfK^U^-BrK-fc.fctfB s t#»M9~ tf©*U 
OHJIU EiBtt©^. 

tM#J14 3 x>FX*UT-*#. Nc i I. Ava 
I , H i n c I I*$J:yFnu4Hl tf>ht£Z>if)l--7 

frumviztiz. #fM8#©i&ia$s 3 «&«©:££. 

[HUBS 5] a) tt«*6«»*#l»l/. 

c) ^*^*-£C£K£9-^«KK-*^ 
U 

d) 4>&< i*>— o^aftsn/ta*!*©^*^^* 

Usf"5/F3 U^Kti-jT, d GTP (aS) ttcted 



C2) 



f£&¥7- 114 7 18 



atp (as) ©^mai-ca-sfrtET 1 **^** 

S/K3«;>K. DNA#y^-7 — bf I ©* U^-WfK". 
<^HSaj©-*§fiK:ffi*iiffrc5' ^3g«:l8gaIB5^J5• G 
TPyPuAC3' £*rr*«#©7^-?-. 

©**WfiT-f£C<!:#-Ct*H i nc I I *>6>ft*K!c; 

f > ^ztxtcm&mw»tt**m-ri>fmif>hrj: 10 

ffi£fc©-*iflSr>4-£SSS?l> . 

b> ii>^c< it — ^g&sn/casfls©-?*:**^** 

U^FS V>lt 5* —3* i+V^i'UT-KiSft 

-jj<D&&m&mm*&tsm&K.i,>-rtiir>-ii<D&*:V) 20 
c) ^*i&£^-r*©«:+#&i$ra. siss^t 

[^*^7 ] a ) jiJPtt©^**^* f U+i' F 3 y > 
5' -3' x+V5?d;UT--fe?rS14 3 &^< DNA* 

*5j:cmfe^7^-v-if©sssie9>j©-*©si( 30 
<DA*wm-ca sx> fx * U7- tf*>e>&ssi£ig£ 

b) J^S^££fi5c-r*©«:+#&Bm JSitil^ji 
-ttmKZfcfcSitZfm&ZteZ* SlfflSBffiffiflJ© 
WI6&. 

[M*JK8 ] a ) BW4*»6«K%*«tL. 

b) i^*©&K©:i*«^l&>i-*SI!SU 

c ) -ttmmmKz&iSiL. 

d) mmmof^r^uyiifu^^vs y>». 5' - 

3' X*VS*U7— fefj§tt*^< DNA*'J>7- 40 
•fef. SWE^J©-*lllK:ffl1iia«J-CX>F5t^UT— tf© 

fc*©i8saia?>j*^tf5' 5R4a*wr4a»©^^-fv 

*J J: cmiB^7 A v-«t«©S0ffiflJ©-*©^©* 

£<wik-c*-&x> f* * i/7- ufrhtizmtm-sm* 

*. £&¥0W*4©i^4>©Stt1^SS»J©lf»ia:. 

] fef*J. DNA*>j>7- fefl© 50 



flsS-mft* DNA^'^5- fef I ©X*V**U7 
tfflSI8«K*©2r8c. 

[ft*H10] a) 3f--r'<#&KE?»J©y-£-3*/c 
te«»©-*&»r>i-£SiiJU 
b) aW«©^*^5<^U*'>F3 y>K. 5' - 

•fef. «wiB5>j©-*if({cffltta«jr5- 5t3g«cx>F** 
U7- tf©fcfe©I28iiM*W-r£:/5'(-7- % fcitf 
«ftB^7 4 v-rtJ©Siii2f>J©-^©«©**W»i-C# 
SjOFXi'UT-tfJtPe. ft 4 Jgl£31^4:Sfl«jSKiB 

[|6W©»»fflttSiW] 
[0 00 1] 

[««j:©f«jffl^»3 mjimmnvmam 
tcML. #5trn«x>F3<^uT— ^4/r-raifi©a 

fcfc Cfltfll 3 nfcSlc^©^a*(CK 

■T-S. *»9!tt 3 *aiIB<!:|i3BHiiB©x*y5f* 

ut— e*/fLfciRS^«*iffi©fc«)^«ji{cji-rs 

[0002] 

[S£3fc©&ffi] y#«K (DNA) * 

fcttytf&ffi (RNA) <Dl>-Ttli>XDjm'C8>&, DN 

**>y#-*) fcitf y>K#^-*>6&4. DNAtt. 
«f J **->yjK-^fc«fct) f «STf r x> (A) . 
> (G) . ^F>» (C) (T) 

[0003] ^K«it$f(«{c»is3*i-caeT-3 - f* 

«fiS-r-6. 3-3©2*U**FS*©E?IJ». fflf?©jfi 
gtC*Jl>-C— o©T 5 ->BW>ft:»©:a*- KiLTlSh 
5*. (DNA»4£^©ffl«tC*t>TRNAK:ajSl3*l 
4. ) ^tt^n©3o©fc«E5»Jrt©fcg©i|a*^fc>i* 
fc^A-SCtKJ:'). SijOTSvKj&ia-FSn*. 3 

s ar* & 3 o©feSE?>j©i!*§tc i^rs y kib?ij» 
Fttite^i^tfn*. oi-p*/c«igst©iteT3 

[ o o o 4 ] 3 tf-&(c*>**>6-r. ae^F-tt— ^©^ 



C3) 

S 

(cssiR3tt&i,>&*i3?ij) *iae^ra*fcwjte^rt«: 
*5«,»rffa-r.&. bp^. *#:£©£«*©** u^fe^ 
«y ^ a i p?«*i£ -e©*«!©aeT-«ui*9»eT s . 

(LfctfoT. i>£o©£^*P?>3i|»3ftfcDNA«y 
y S ^DNAiPftfft*. ) St^^©4!8l®DNA 
». ^^©SrJBfiXSft-tfcfK DNA©r*©IH 

fWCfcl^T. >Ff^Ort»SJ)SlR±WA£T*J<tCJ c C<k 10 
G©ra-C*gi*£-££J&!&l/-Cl>-&. BP£, — ^©tR©iB 
yiJ#ATCG (5' -3' ) T&fttftBlilRttTAGC 

w*ifia^«^*ii,>-r©*i§iDjie^=i- f*^ 
t?. L/fc^o-c, c>rn*p©DNA$a**s«>ntf, =j- 

[0005] &m<ompi nm*s£&itm<D2tirj:2>§z 

JfitiV h V> (Wa tson). Molecular 
Biology of the Gene, 
>(W. J. Benjamin), Inc. (03 20 
Jig. 1 9 7 7*f) ©1$K:6$- 1 4$*#M#<t. 
[0006] K*4*{c^r4«K©jte^i^U©Sft? 

*j«fctffc5£(j. ^<©ffl*^e.«s-c*4. £ 

< ©g^teiE^&jtfc;?©* * U** KE?>JA^o^co 

©-C&S. *©J:5&£{ttt. Oio©lfiS*i)8iJ©«S 
KS&3*l£C &{C<fc«j£C-5. 3o©liS*i — 3©T 
5 ^KSr^-rscr. -o©ifiS©^t (£j*^Ji 
£«fc«ti-5) ^8?©3:M£*>fce.U IES 

^^^©©^bDic^^es^imiiartr^eti*. ss 30 
j^jfiSWifiLffitt. — 3®ie^3o — -xommomt 
set <5 3i*£c 3*15. *©«t^ftaewx«©*nw 

&t*-c&*. — 3©«eT©*«(cJ:»)3iaiet3*i* 
g5.fc©fll«. 0 1 XH**8t*Jj:tfSflV I I I m*X 

■tf&HI. TJWte>J**S/*- Ff>*-~ te*$di. 

^7x5-^a%^tf. 3fctcf&©gs.m. m*.hqb 
^6ftTt>s«{^©if:/u?^a >©&*«: <t 931$ 

f§C3*i-&£{Ii;e>*iTl,»-5. 1#3e©JB«:ol,»-CW'5>^ 

faS. IH^SWja®** <fc V/^Ba«i«©N -mycfeJ: 
tfttte#ff8tt6jlfil|p?© c - a b 1 *£t?. 8©g£»rK:M 
■f * * > n 5?- >©W«flBjfrte«fc U®J£<D*> a ^- > 
©VX MJC-f (We i n b e r gr) . Sc 50 
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i . Ame r. . 1 9 8 3*f 1 1 J3. (S 1 a 

mon)<E>, Science. 224:256 (198 
4) . #B*m»4, 699. 8 7 7#fc<fctfSII4, 9 
18. 1 6 2*f£#JSH*«i:. 

[0007] sintc. &&©SByy©£*btcfln*.-r . «a 
fe(*«©*tto*fc»«;i>£#i?. ir#©{fi|iur. -e© 

oCDSSfett D N A©$R# 3 $ 3 $ &g 3 ©^©SSfif* D 
NA££&3tt*. BPS. fl)AtfIEm&<I{*K:*H>-C. 

£asx©jte^#j& i £3 & 

(c-e©ae**i!&4&e#tciEffiL (s&4 assagai 
i^si*^©^«^»*«*-5-ct>^<'ct) . Mn» 

[0008] ^^©iStraiSfctijlS^KSStttianeu 
ploidy<hW*n4)CC*JC>r. &*©IESt&Jfefet*nh- 
HS*«*4iE#&{Itt©ttfe9K:(ffl*#. Xfc<fctf 
Yifefema*©^*©fc hSfefefc). iI5&iC&S„ ffl 
*tf t Kc*ji»r«. y^>ffi<gSF«iE*fe23tr-© 
fU>D{CSR2lSSft(**33f-WrSife*«C^S. fS© 

KiOfcfc €.3*1-5. 

[0009] »=tc. ffi&«3&il«. S&tM 

©«K€rwrs. ^%^a«j««©^*©c*ie.^!Bj© 

yA^fcori^fcfetc. *-©e (^^©iffiiia. 
mifcit j: woMoismm) ccit3£©«K©ae 

**W3&*jaffl3n5"5-Y^©ea«H i v. hpv. e 

BV. HSV. BMim , ?'f^^*JJ:VCSBm , ?'(^ 
\%^^^ 'J T*^*. «fc *) ^5£-Ttitf ^ A > 

[ooio] ±iB©S#d«:*ji,>T. ^msfc«^!|5j«:«f 
5£©iBf>J*05e-i-S c i(c«k 0 , -e©E5>J*i»ft-rti« 

©^rtt*i c ©s w©/c«6{cig» s *rc*fc. 

[0011] RS*fc«^K:!^5£©0£-oSfc»e[» 
©E*iJ*i05£3ft£C:<!: JtHSSftC.br *->t«i, ^» 
W©Sete{C*J^raWlB9>j3W6l3i>iC> 5 C £ £fctt-£*l 

*JinN«:Lr03e3n5*>£coc£«ss-cftc» o & 

KKI4*©taWE?!l©#«E*«IWrS/c*©*)-D £ 



tfi'.Xf'AXtt (Applied Biosystem 
s) 380B*i, C<Dmtb<Dtt#><D)tmti&l,>&WBS&l 

p - f^m^mrjinmrcmmf tat, s.mmmm 
a. 

[00 12] L<Pl/fc*J<=K CCDT-T'a-^OHBtt 
(E|J*>. ?P-?£«$fl»JfiB©S©*S^.»:. T-a-T- 

CO 0 1 3 ] gfc«fc<fc6ttfciB<i&© — 3tc. tflM 

7-tf*0';7?i'a>a (PCRiwns) *» 

-€-n»*H«F»»4. 6 8 3. 1 9 5#. » 

4. 683. 202#*i«J:tfft4. 800. 1 5 9^K 

SMffltcsa&sjrc <,>■&. pcR(c*st,>tB. fB#«c*^ 
^v-*iasr4c<t-c*5„ ji&pas©^**^*^ 

*VF3 'J>H4DNAi)fJ>7-€ Taq 

5. ;^S^©Sa*±#W3J:tfeT3-a-SC<fcK:<fc 
CiCCfc 9 U •eL-Cj§*»©:7'5-f v 

[0 0 14} <6©ta*ffi£ttl 9 8 9^6^ 1 4BK&B8 
3nfc&Ml$itaiSffl3 2 0. 3 0 8#KiBj£3ft-C*J 40 
9. *<DPimtV*f— W*^>'J7ffg>ffi (LC 
RiPftfttS) LCRtCfeOT. -*©ffl«IK 

(Dttim-iiTZ C t «c J: 0 . m-©a- * Y *£fiJtr 
PCR©.t5KfiK*±T3t»-*t£K: < fc»5, *S£ 

S5fi©^D-^©ajte©/c*©«9«Jia?iJt U-C€6ffl$ 
tlS. *@^»4. 883. 7 5 0^B, LCRKS 50 
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<H0fc. 7-D-^?f%eifl<Jia?>J«Cte^3i*4/ca>©^ 

[ 0 0 1 5 ] 3 6«:55IJ©ift!i£ai. 1987^10^2 
2B(c^H3txfcPCTWiaPCT/US 8 7/00 8 

sotcieaisnTteo. •eo^istjQ^-^uT'y*- 
v&tmmz. c©^{c«tn« t isKjffi^jttffiiSW 
fc^srwr srna ommmmn* rna#<m-7- 

[ 0 0 1 6 3 3 6«:S!l©«<iffi«. 1 988^9^21 
BK^3ftfc3£S«fi*aJ8iSS2 2 0 2 3 2 8#> *$ 
J;Ufl 9 8 9*f 1 0£5B«:£tf83*i/e:PCTttt®PC 
T/US8 9/0 1 0 2 5Ktel>riBa$n-C(<>4„ mi 

^©miati. «»snfc^5^7-?:»^. pcrk 

S<K©Sa*»J:C^SS«S#tt^eJc-C*S. ^-fv- 
IHE^-fx^., (Mo i e ty) (m«t*^ 

i»-cw, 3a*j*©sss^p-^*w«(casfln-rs„ taw 

K<fc9#ft?3ft*. «WIB5iJ«)ft«S©^i3- 
^«C«fc»)^L-CC»/ci#©*4-C»iH-4. «Sl7"n 
-?©#«?». <gKjSE*J©?WE*7nT„ 
[0017] ±&©-r"<T©;fr&Cc*ii,»-c. 3*3"S& 

s©*s s *#-r s«ifflSJt«!Bir* s. molten. 
"p-c^P-^BBjijsfitwsasi/. *uc«*.tfeat« 
«j(c«t»)i%-a-6#i4««t§t4**©s**it>«s«^ 

*fc«-en6©ffl*^*D-t**asfti-r4c<!:(c«to{b 

"C* 'J > 5 -H2f?¥*ET«:*5C>r(#g^RStJ5l£:.3ns^m 
7-7^v-©p§»-C*4. C©^^^^-?-^^© 

ne>©^ffi©^<«. Hffla&tftcS8!tH?SKfiyi§3*i 
5. ctie.©^SMOf«:ffi©^©^<». jKamfll 
4. 35 8. 535#. M4. 705. 8 8 6#. 
4. 743. 535#.Sfl4. 777. 1 29#. ft 
4. 767. 6 9 9f, *lJ:CJ f ft4. 767. 700f 

[0018] 

tt**i*titt. Oio$/t{JlS»©|SISl«:WrS. «i 
^'©Jf*Ifc{c**l>T©4&4|E§ , ttt, JStEg«)*i«fi<J 

3tp?>(g8i-rs<b#©?aa[©±ifTtf©^«l4r*s. c 
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— fe'©rS<b«:fflS14©RNAtti|SI«K5<D^0E, n&um 
»-r4S5R<D^®*lHB-C*4Ci«$tf. •€•©<!: 5 ft 

[0019] 

w&\ (*j«fctf-e-©fifflia) ©««£*&«■*- *. R^ffi 

W. ( 1 ) SWffiyiJfc^if <h«t5£ 3 ti *ttM*Htt*> 6 

mat u . ( 2 ) mmm<D-*miK*£m l . < 3 > io 

(a) tf. (b) ^**S/**H-^F 

3 >K© 5 *>©4>ft < £ fc-' 3#g»3tlfc. «&© 
f***^* * F 3 U >K. ( c ) «WWrM- 

©3" ^OM^tctBM^-C, 3 6«:ee©5" 5fdg(c 
flMI**©i2§3li^iJ*W-r *4>ft < £ v 

-*>6ftS«#Bj*asfli]U -e-br (4) m.&m®*!£ 

-r4Ci^P>«c5. «K#RNA#>6ft3J®£tt. RN 20 

a * d n a tciaft-f s tcibicjsmmmimmf set 

[0 02 0] *#B!l!«3*>K:. ±M<D1jmu:<l:K> ZLCtc 

WfiSMt-X 8*fcttB03m<*fc*S£3*i*. *L 
«. ^3ttfcJ^.j^Cc^ttft«g^J;te<fctf:77 30 
ft<r*>«fct,>. 

[0021] #f^©iS*fi«:*$i>r«fflr*stfcm^ 

«. *MB4©Uft(,>i&--ft& (**i?-=.y*VX?\M 

smcc*si,»-c. o£^£fcttffi&©tfcmv-#-#<syB 

©Jgft£fciaifc»#ilt&3*i*. $)-&Si©03tt, 

A;l>5 *j£tf*a--Wb3ttfclt«©F:r 
-<f *y7 7*<fedtr. :f3$j-ft&©09tt. 83331$ 

JrO^--*-*/:?* hi/*--fef) , 3t#«s& mum 
5Rgi»*J<fcU s it«©^SSl t«jt«7**HB-f 

*£tf. y#v-A$fcfc«6©8#5l&T- 

*»ssem*/c»ffl5©«iniPHiB?cv-*-«:j: vmtcsti 

X. *<D£ 5fttfttti3*tCfet,>-C<£ffl3*l5*. C*i6© so 
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[002 2] *&9i«3 mmftWotctiXDfu- 
c©<fc5Jco-c !8i8S2?iJS;j:i&*3tv *bTSS 

o fclftlgiBjttffiHDJfi (C*» I, »T Gwi-e # * P - 6 
ft*. 

[002 3] -^MWIKK^iETiCfc^-C. ^7 A 

<mtTFic*s^x. z tv** FfcJctfg&Sfifc** 
U*^F*. SW©g|»3©6$«:?Q-o-C^^^^-© 
3' JtSSKttflnu •ei/r^i'U*^ F*sJ:WSJft3ti 
fcjti'U+^F*. y7-^■7-i^ylJ^c^&-^■rgfl<J©3• 
^ssK^jjn^s. mzktcx&titizrxmmi*. e 

ft. <*g£fiS3*ifcE5»J©5' *®CC|g^L/c5lMg«»i© 

[0 02 4] ^(Ci> F*d>UT~ lf»^^-fv-^© 
S^ffiJiJ^r^Br U . eWBB3«J©tB*«iB9"Jtt«J»r 1/ ft ^ 

*ti«-e©iS?lJ*ig»3tlfc5? U*^ F*^t**i 
P>-C*S. ^©3' 

tcffltBWftSlESBJS^JSTi. 
[0 02 5] ClO^ftB, 2"3©:/-7><'v-£m>-C*> 

ffite-c*. *©«^ — ?©^-f v-tJStfjEyiJ©— ^ 
©mtc^b. *orfs^©^5-fv-««e«jE5>j©ffl 
^ficc^-ri. c©sni*&flj-rs±. §®&s«5*i 
flfe©^7 -y v-©fc«>©sflwji Lxmmxsz c t « 

[002 6] 3*:WifflSK:*Jl»-CffifflSn-r«,»Sx 
^i(,^miS». r^i«©Sia8i5tftrt«:#«E-rS2-3© 

«a© ^ % ©-o£ jttRKjtcgjw-r set *si*-r -s. 

[002 7] ^HWfcfco-C. Sfl<j«BiiB9iJ^tJt«l 
S3 nr c> * i*©J: ^ ft*t^ 6 fca«*i#l»3 

6*©«fc^ft«f*®«. jfiL%. #fS. «J>^-St. 

ffFffiS. W®. «M. fft. «<r) . Pi 

«[. ffi^i^^^fts. flfe©««sfis». &mmi& 
itzstitimztixm. mm. ±«**j:vfife©tt$4 

[002 8] cn^tt^*^©^©*!!^*. 
^{c«tDtf^Ci*J-CtS. -e-©J:^ft^« v iSfej^ 
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flStf* 1/ j&CtfMBCC «fc 0 fg*g S ft S „ 
[0029] ^BHWRtSft/cfc. Lm<DmW<DM£± 

•T*. *©.*5&Wc:te«,>T. SW4*©«K*«J5 0 b 10 
p 5 0 0 b p (OmftlcftM-r i C ti)W£ IA>„ 
CftttW*.«. fHHEH&H h a I . Fok I $fc«D p 
n I {c<fc9jt|J6«*ft*. »SR©SlR*$cfctfie?>J©gi* 

I*. eweew-e^rR^tc^K^sfts^. 

&lfli^J©+#&8|J#ai4>& < <b fcSrM-tf tc^f S C 

[0 03 0] C<D*j*(C*JC>-C«ffl$ftS7'7-Y-5'-W 
jSf£2 5**U*^Fa>6 10 0**U*?F©;B<** 20 
&t*>. tt3 5**U:fr* F©:/7>rv-#W$U>. 

? a v- \zm>fm-c®m s ft s - v * > yesgtct o 

ISiilSftSEJiJ (5* 3*3SStti2{C) £*>^i?^*-e& 

immmzmif;. sm-catc^ifi^ >; > f a - a-c 
-r s fc«>tcffiffl s ft fcfi^i^an&DSisifcfcc »-c«ffl 

[003 1 ] Sft^KWrK-^fiRUfce.. -e-ftfcfc^sS 30 
i,-c-#iiuc-r 4 C £ tC«* 9 SUftSIl^©?' 7 V-©*£ 

<!:». »*l/^^K^tt-C*S. ffe©#ji;«pH©± 
#*^t»*i. ^n-^%«9^K^3i*SfcfeK:pH 

[0032] &mz&jm-zm$tnmic> issns©. 

ftSlftt<DM«*ltML&b»<!)&6l<. £ 40 
t^fF 3 »/>K«. g^ft^T***^* 

»i4Fa#L.«ct,>J:^{c<Sfi$SftTC>4^*-CA5. •€•© 
J: S&H&Sftfcf^+f* * u+ix K 3 >K©«» 
©Witt. 2' f***->T7V-»5' -O- (1-** 
3 U >K) . 5 -jt^)l-f^^>^^5' - 3 U > 
2' -f**j"5MJs?>5' -3y>KtoJ:y7- 

if. 50 
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[003 3] «tfj©£fifcte J:CXS D A©fcA©KJ£fifc» 
*>6&Sil£42>«. tg^KJ:0NMP (l-^^V2f 

T 5 P*d» 9 £. *© J: 9 &*MttMtt>d*l*'i f * 
F©>W:/»J a >JK£*e«-r*B& 

Wift-5imo<5ftrc»4. 

[0034] fj+f* * U** F©H»tt«Sl^Bl9 ii 
SSftfc«K|Ufir4Cif>?JfiB"C*SC4B. SlUSft 
4^#-C*S 0 «*.«. M. Taq I©<fc5fc^7- 

4. >9^»#2d7Utf=P FKftJSSftai^Sft. 

[0035] f^"C©3? U** F#ig»3ftft«. # 

S £ C 3 r©E&tt:©?¥&«, ^%^fiHt<bf 5C44 

[ 0 0 3 6 ] 7*7 A v-KIRD&*ftfcffiiSiE?>J©i3JR 
<C«t(r»-reifiSftA:J:9K. C©^tC*Jt»-Cffiffl$ft 

x>K5i*ur— t?«H i 

ncl I, Hindi I. Aval. Fnu4HI. T 
t h 1 1 1 I , fc«fctf N c i I Lt>. 

[0 o 3 7 3 ^fflStcfcorfflflitc^^ftfccifc 

fltlAT. «-5*.©f^ftiD©x»,+>y^^4ffi5£-rS 

ct*ir#-s. m«> «x 1 1 soymmm wx. 

«. F o k I ) «— *©^'J-c^"^ Fii? hrt(C2-^ 
©D N A«WM»'&**tf. CTittiSPffi^W^SijlA^ 
tCJ: 1 ?. ^Br*'^© — 3*«^lttfb3ftT(,»ftW. *<D 

-^©8K*S!>?fl«jKW»fr5Ct*s^3ftfc 
^>y(Thielking)F>, (1990) Bi 
ochemistry 29. 4 6 8 2 : Ulf — (Le 
s s e r ) 6. ( 1 9 9 0 ) S c i e n c e 2 50. 
7 7 6; 'Ofw t^s.)VX (Ve n d i t t i 
&Wells) (1990) J. Biol. Che m. 
2 6 6. \Q1 &Q) . m<JMLLX. mmmUpn 
I (x»-^>^-7> F'W + ^Xtt (New England 
Biolabs). -t^'J. MA^e>7ljiS3ftri»<b) ttMlflCCm 
e* d A%^t?i2SSSP(4«:«J»rrs. Dpn I tftitm 



(7) 



13 

XS*Mt2titc®mffl&.i:-gtsSDA7U-7- (p 
tf. MspIime'dC). C©«fc5&&«. 
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[0038] «T©*HiiBR. -eneosasapfifej:^ 

[0039] 



H i n c II 

H i n c II 

Aval 

Aval 

Neil 

Hindu 

Hindu 

Fnu4HI 

Bs txr 

B s t XI 

B s m I 
BsrI 
B s a I 

N 1 a IV 
Ns p I 
Ns p I 

P f 1M I 

Hph I 

A 1 w I 

F o k I 



A c c I 
A c c I 
A c c I 

A c c I 
A c c I 
A c c I 

Tthni I 
TthTM I 

Tthm I 



(5' -3' ) 



GTTGAC 

GTCAAC 

CCCGAG 

CTCGGG 

CCGGG 

GTTGAC 

GTCAAC 

GCGGC 

CC A AA ACCCTGG 
: 1 5 

CC AGGTTTTGG 

W&m^ : 1 6 
AAAGCATTC 
AACCAGT 
GGTCTCTTTTTT 

KW*# : 1 7 
GGAACC 
GCATGT 
GCATGT 

CCAGGTTTTGG 

E?U#*t : 1 8 
GGTGAGG A TC GT TT 

m&m^ : 1 9 

GGATC GTTTTT 

BB?«#-Sf : 2 0 
GGATGGC AT 

GTCTTTTGGG 

mvm^ : 2 1 

GTAGAC 
GTAGAC 
GTAGAC 

GTCTAC 
GTCTAC 
GTCTAC 



GACCACGTC 
GACCACGTC 

GACGTGGTC 



teflESfrftidNTP 
d AT P (ocs) 
d GTP («=s) 
TTP (ocS) 
dCTP (ocS) 
dCTP (ocS) 
d ATP <ocS) 
d GTP (ocS) 
dCTP (ocs) 
TTP (ocS) 

dCTP (ocS) 

TTP (ocS) 
TTP <°cS) 
d ATP <~S) 

TTP (ocS) 
dCTP (ocS) 
dCTP (ocS) 4*<£tf 
d GTP (ocs) 
dCTP (ocS) 

d ATP (ocS) 

d AT P (ocS) 



dCTP (ocS) 

dCTP (ocS) 
TTP (ocS) 
TTP (ocS) te<fctf 
dCTP (ocS) 
d AT P («S) 
d GT P (ocS) 
d ATP (ocS) 
d GT P (ocS) 
TTP (ocS) 
TTP (ocS) to&V 
d GT P (ccS) 
dCTP (ocS) 



(8) 
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Tthllll GACGTGGTC 

c©:£&{c*rfli&#y^7~ era. 5* *>63' ^r(6j(c 
©a£&©g&kf'<*r*'K •e-o-tsB&ctte* 

I © ? U y - Ktf-fc <fc Of D N A y y -5 — if I © X * V 
2*1-7-" «f$dB*uy-»i*i-*J«J:o f Bs t#y.*7- 
-ts**3fe©|3|«©»rJt ('W*7 » Ktt. y y K. 10 
CA)*5«ffl-C*5. OfcJ:^- 
*x*-*2. 0 (^S^W^-JrS^^tt) , T5DN 
A # y jt -7 -Hz te i V 4> 2 9 D N A 'J ^ 7 — £ 
<**l&. ffi«x + V3?^UT— esi4«rwr4^y^7 

[0040] co^soseftSttfRi*. ^(Sccteor 
[o 0 4 1 3 h 1 k*h,»t. ^Bjo-iys^i^sn 

tus. COSISfiWtCtel^-C. aPB^7^7-4S 30 
0, JOFJC^UT—tefNc i I tcj: OS&SnSE^J 
CCGGG&5' 5R«CC^tf. SBTttSfcJEJajTi&O. 

cnjj-r-ciciK^b^n. *vc<,>*. c©# 

>7-t?. ft*J/5ii'U*^H3 'J ^KteiC/a^^- 
gftT'** V* 57 u**, k 3 y >K©??fiET«:*j^-c^ 
7^v-frfc£|^©g3©fl#ft£fifc;**i5j&i t 
UJ»i2i8&fiffiF>J£ iio TffW^fiSt <* *i4 . i > F * * U T 
— tz*Nc i I©#«ET«:4st,»r. T^-f-v-JgittC-G 
J$2Sfffl-C-?**Atte>*i4. 5' —3* x*V**U 40 
7-Hf?§tt*^<ii<y^7-Hf©#«ET{C*JC>T. 3' 

fitntf OftS&bO . »rfcK£JiS3*ifctfifcx> F* 

?i/7- «z*{cj:«jriHt;3ft> *L,-c#yy7~tf#c© 

© — 3#tti>^< 3*a4*>©(,>-r*a*>*r«S»)igS*a 
•5. 

[0042]EJ2te < 2o©^7-Yv-4^ffl-rS8fig 50 
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dCTP (o=S) isJzV 
d AT P (ocS) 

trntrnm (sda) «rfii^i/ft:fc©rs>i. m-m§ 

I8>t*£iifc-r*fc«>©*>©r&a (mi*. *<Mi8&tfj 
Wr(c«fc>3) . mm@tm&, z^o-mmmm* (t, 

fciCTT,) tt. ja*|{C#«E-r-5SDAWrM- (P.teJ:^ 

#«-?*>^iif&©ggffi©i)4£t?. p.T.fci^p 
A#y>7~fcf«. 3-5©t»3nTi,^^'ft+->5i 

f Uti' K 3 'J >1£ 1 o®««iStlfcf * 1/ 

*fF3 y>K*ffifflL-C, -*«t©3' *ig§*{*g£- 

±©x-,*©3' 30g*>6ffltt6ttU T,i«fiBWiC 

3*&Tifc©«*g&-r6. ^«ccur. p,t,±o- 
y ^^e>©#s^«: * »> . t, immmicm&uTifo 
©tR^s^sns. ^ ^ + > ^ *j «t ^m^/s^sspg 

y ^*>6©ggS^(S*i- f *£A*i£fci(t>©gl 

-e-nttP.Ta^^a^^nfc^p,©^© 
mjtL-amL. p.T.^^ggisnfcts^p.o/c 

imifimnirztRmmmicm&ztiz. ph^k. i o 

'<S©*fi|i«. ffiH-k02©&Rf©#j2 0d©«|f)JIb 
S/tti-y-fi'iKCiS (2"= 1 0*) . -fe>^DNA 

[0 04 3] SDAfr^-rSCiCCtO. ffiSEyj^ 
5E©fc»©— *|RD NA^d-^ifc«-*BID N A 7 
7-fv-**fiR-C*S. C©BWOft:»(C, SDA«, 

10©^7-(7- (131) Jfc|J2O0^7-f7- (H 

i>m^. -U<Dzf5 A v-fi4f&^©fi{c^Lrii#lK: 
■rs. c©^*. -^©m*g»i//c^j©s*5. fis^ 

[o 044] ^L-zwmstiicmtPMo&mz. &<<o 

SU*tt(c«fc5^5£©-y^X©Sl£«!8J©«ia"C*S„ C 
©^ttffifflLfcJ? i' U** F*i" P©J: ^&]|!tS4tt^ 
^©£#{c«F{cWfflr*4. ffi©^ffi«e*^>©J:^ 

[0045] ^^©JlJfiJCfclirWffl^^ffl^W. # 



17 



10 



20 



S (ma. T^i^x^A-iVs^-fe^*) *j«J:tf*a 

©is»©wi«. a^ta (ma. ^u^+f*'— 

■fef) . m*«iSS (ma, B*K£**gias*$«fctfiMg© 

mxigm [ma. ^i^nz-Y^fcitfa-^s 

£tf . U * V - A* fcafl&OJSttfltf- .fctfflfe 
©tfcfflWfB&v~2/---e$8fcl/. -5-L-CC©<t:5&tfttn 

®3ft5*y*:/*-©?¥arFK:fci,»-r. mWM.m*£. 

[0 046] stToxtfeffla. c cccia^snyt*^ 
©i#s©^«i*«^-r S. ^^(C»W 6 frU i «3 . 

[0047] 
[S96W] 
[0048] 

mmw i ] c©*ise!ia. Js«it9«:sw»r^**jST 

•5. T-f^A F><-f *fX?\AX1±3 8 0 BSSBfc.fctf 
-^TS>43' ^JgKHKD&tf 3' -7 5 >-ON 
CPG*7A (^o>f? h 'J-Xtfc. ;<07 

;UK CA) ZWSLX, 2-P©^^T-*^fiRL 
ft:. **U**F*7>*x.5Alfil£<i:i5liftG5®U 

[00493 0. 0 5mg/m l*&fflDNA. 50m 
Mifc®#y}A. lOmMiffivn^A, ImM 
DTT. 12. 5mM TRIS (pH7. 9 ) K<fc 
0. 2 5*C(C*$l,>-C. ^-7^5 FpBR3 2 2 
>^/-7>AUtt(Boerhinger Mann*40 
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*heim). -f ^tw T*#>J I N> 
/<:. l(ig©AiSDNAt?SfS<tl©pBR3 2 
2«r^tf2 0y 1 ©«*4£. 10ax?h©FokI 
(^a-^^^F^^^ttfNew Eng 
land Biolabs). Beverly. MA) 
Zmt.>X3TCiCiSl,>X3Bmm<tLtL. PBR322 
/*J®MD NAOFokl ffi<m& 12.5 mMi^K* 
'J^A. 10m»K7ni")A, ImM DTT. 
2 5*C©1 2. 5mM TRIS {pH7. 9) . 10 
Otfg/ml BSA. *n-en0. 3 mM©d AT 
P. dGTP. TTP. dCTP (ocS) (7y.il/VS/ 
7tt, e**7*-J;x-f . NJ)*5j:tf0. 1 nMOZtl 
•etl©^7-<v-K<i:0 1 00 w l«C**?l/fc. 4^- 
? hODNA:|<M7- tfl©5' -»3" X*V5?d7b 

T--exm*i>s-m)i (#@'W**-5*ni4t. *y 

-7"-7>F. OH) fcJcCM 8 J-x 9 h©Nc i I (x 
»-{>y7>W*7^Xtt(New Eng la 
nd B i o 1 a b s ) ) ZmMLX. H2?h©5«4 

*4 5 -ck tectum smmmmm^ittc. m~<o 

[0050] msmmzim-t sfc*«c P b r 3 2 2 
Kijuwttwa^o-^. Eai*#3*p3«u 

{'WK4 1 t- <f*flBC>T"P-Cg^Lft:. ifOIteJ: 
0<*ii<i©Fok I/pBR3 2 2/^HfflDN AKfsf 
©10(il7'J3-h%, Zn\<0\. 8aM "P« 
I£:/ia-7\ 0. 5a-» h/« 1 ©Ta a DNA# 

49 5*C{C*sl>T2#|ffl. 5 0 , CCC*J<,»T5#fBIJjni& 
L/. 5 0%m5grSl^L. *-UT-SU%^l£l o%*'; 
7f ')^7 5 Fy;US«^ttK:reW!tlLft:„ ttfisiEa 
*&J©#fta. 4 3*fc»6 0 5?^U*^F©fi3^©. 

"PSSi«iHi^ci-^©{#g^iS(c«fc*)«ita3nfc 0 * 

Wi©Fok I/pBR3 2 2a4 0**U**F^© 
W&^mc £.*)7jk£ titc. mstMcib© 1 1 P Mi" > F 
a. »y99>F'<>F*&L?llvC. )g<* 

mfcfl 1 K^T. 
[0 05 1 ] 



30 



# p BR 3 2 2fFf- 

3X10* 
3X10' 
3x 1 0 6 
3X10' 
0 



311 



(± 5 0 c pm) 
5 2 9 0 0 
1 8 2 0 0 
5 6 90 
2 9 8 
37 



(± 5 0 c pm) 
2 1 5 
24 
2 1 
0 
ND 



ND=a"J5£<*4a&rt>ofc 



19 



g|l #>6®g"CtS<J:5K:. run- h©p BR3 2 2 
D N A <DS&m>* Z> <t&CC 1 Wb1c *) © t> V > h & 

(CPM) fc«d>T4„ 

[0052] 

#-^4 4^r«^3tifc 0 Mmmmn mcii (~ 

t$m<Dtclb<D77 A v-tf, 3' -75>-t>CPG 
[0 05 3] St&*BJ©lfeffi<Dfca)0-7'n-^ , «, E9»J 

hvw^->x^AXtt3 8 oBisafcio-^fiSsn. -e 

U"C5 0%JSa«rStf 1 0%*fc{3:l 5%* UTd"J-»l/ 

/2XTBE ««jK*-C«^fl«)K:^ttl snfc. 
[0 0 54] E^JS#4«r0. 3 (iMOT , 7 -< v- (BP 
E7U#*t5:foJ:i*iffl?IJ#*t6) tfiKff!f5Ci(C 
.tO, *§ffJ!&J//u 1T6 0 0. 0 0 0^©^«#iS 
ft fc. C©jg^BJ*3»ra^SI3#. 3 7 

l>-CCOffi?¥^©a^4*S<D*»?^«r^«L./c„ (*f 
J$f£«. *t*177-(-7-©*jW¥&r*. ) 

2 o u i ©#*?3ftfc^^*®t=rt&K:»rsc £ 

JWT©i*»0-C*4 : 20mM TRIS (pH7. 
2) (2 5'C) , 0. 1 jiM<D:/?<f7-E*l. 2 0m* 



(10) &2t¥-7 - 1 1 4 7 1 8 
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* MKKTV*- 1 )!, 5 0mMWt*yiA, 50a- 
?h©HincIl v 5a-s>K!)i*V??U7-fe' 
Kmaruy-JKIM^-Hf (#S/W**5#JH±) . 
ImM DTT, 5mMtt<tvni")A, 4a J: Eft ft 
•etl300MM©5' dCTP. 5' dGTP. 5' d 
TTP*s£V5' d ATP (°cS>. WiKlCK. 3 7 

•CtCfcOT 1 ^|fflSfc«2^f|fflff lltLo — 3©SJC-fe 5" 

hfctt, ll$n&3 6<c5 0:x~9 h©H i nc I I £ 

io [005 5] J5lt^ra©te7B$K:&i!£<&© l o u l r 
•;a- h**±CC#Hl/fc. C©10<zl{C. "PTg 
SIS ft/c iSifi 0 <mS&?U -^©ld M&ffjgSEfcSSflll 
L/C. COa&HfeSftflMWU 3 7*c«cm»u n 
B$(C 1 u 1 ©1 JL- «j V<Oi"-i?x.*-?>2. 0 (*S 
/<-t**-5**tt> £8Sflni//c. (C©g*5Rtt. JffiE:/ 

J^SEJSISB 3 7'C(C*tC>-C 1 5^ratf->/c„ C©jg£ 

igjtc. 5 o%m&#<Dim&&mi:mms!itoLtc. 50 

tm<rHCf3^m»MLft:. gflJ©6 Otf 1 
©SJ£iS^85© 9 5© 2 . 5 ti 1 {Cffi^f £S©l«ft£ 
ftttO/c. yjUHHcbfctt. 5 9W«:4aOTl«WI*> 
61.5 ^|ffl*SUWft*ff * l/C- 7 0 'CCCfcOT 
-tfe7^A±{cgi,>fc. RW«^> FCTIKftU >< 

fibfc. 
[0056] 



*2 



( c pm) 
0 

ND 
4 

3 7 
1 7 5 
8 2 4 



h i n c i i immvxzmm 



( c pm) 
0 
2 

1 2 
78 
1 9 6 
18 58 



0 

2000 
8 0 0 0 
30. 000 
1 2 5. 0 00 
500. 000 

^siini. *»)ofiimi!!iio*>63oooo© 

nilKSDAtfti-9*9£Jt9C&tfaflfrft&. 40 A. 

[0057] 

[HJS0U3 ] c©jufiflitt. s d AitjfcF o k i mmm 

A: : E?>J#-^8*JJ:tffiSU«*t9. 
[0058] Cft6©62?lJtt> flU©SI«fi^©J; *> tc£sR 
3ft. ^7^5 HpBR3 2 2(*i©©fl<JBByiJ4«ia^i 
fc*CCttflJ3ftfc. 

[0 059] Ug<DpBR322i, 8a- 5 hOF 

okitcjco. 3 7-c{c*ji>r2«FrarH<tL, *br 

0. 0 5mg/ml©bMKaBDNA©Hph I?8ffc 50 



( c p m) 

0 
8 

36 
1 2 9 
74 6 
26 6 5 

5 OmMi&ft^UOA. 2 0mM8K®7>*-£ 
ImM DTT*J«fctf2 0mMTR I S (2 5'CtC 
*j(,»-CpH7. 2) KJ:9ii8SfcJCC;?&«iUfc. 0. 5m 
8T©t MSfilDNA*J±Uf$*?*ft«©pBR3 2 2 
*£t? 1 0 m 1 ©i#tt£ t 5 0 mMifi<fc# *) ->A. 5 m 
Mttffcv^Sx^A, 2 OmMSS&T^-^A. lm 
M DTTteiWOmM TRIS (25 *C(Cfcl>"C 
pH7. 2) . 1 OOug/ml BSA. *ft-e*7 
0. 1 mM©d GTP, TTP, dCTP (7t*75/ 
Ttt) . 0. 5 mM©d ATP (<*S) (7t*7J/7 
tt) fcio'O. 1 uM©S^a-y{cj:»j 1 0 0 u 1 (c 
#5KL/c. 5ai9h©DNA!X'jji7-^l©5' - 
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KDH i n c I ! fcififlDU-C 1-tev h©S>»4*3 

9-cccbt,>T3. 51m sm&wsmzittc. m~<o 

.fctfH i n c I I fcjfc^ttrtCjgJfoS-e/c. 

[0 06 0] Kl£jg«J**Sfflf «,fc*tc. BB9»JS^7 * 
£tf p BR 3 2 EtftUW-fv-fc" PreSiLrfilffl 
U/c. *ei@*s<i:y t *iSiB<t>Fo k I/pBR322/t 

HB&fiDNASWDl Om 17'J3- h£ v 2m1©1 



#pBR322ft^ 

1 0* 
1 0' 
1 0' 
1 0* 
1 0' 
1 0' 
1 0' 
0 



(11) - 1 1 4 7 1 8 
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**-*2. 55*4*3 7*CJCtel,>-C5#IH-f 

>t^-H?i:. i**4*5 0%m3RtCj:»)5§l&U ■€• 

ur^fiR i o %# y r * *r s Fyji^StffcSbKt:** 

ttl/fc. *t«Sj£ffi»<W¥eE». 5 4 Sfcte 7 5 * * U 

ICXQWUStilt. *WB©Fok I/pBR322B 
5 0 5? f U*^ K-©<#S^fiR«:J:»)jnSn/c. "P« 
FOMUMttK. F 

10 «t05£fi3nfc„ «S£*«3«:^-r. 

[006 1] 

*3 

(± 1 0 c p m) (ilOcpm) 

ND 19 6 3 

ND 257 

ND ND 

13 5 4 0 8 ND 

13 8 4 1 ND 

2324 ND 

3 8 0 ND 

1 3 9 * ND 



ND=a95£i*tt&#>o/c 

^tc«fc5pBR322 ©iSAtC J: 0 . fMMttcffJifttt 
'OF (5 4v-*j«fcuf7 5v-) £M*>ic£D;fc. 
[006 2] 1 0'*Jj:tn 0'©pBR3 2 2^f«rffl 
^TJfiSSft&rtr'^/clft^©!***.*:. lO'fc^lO' 
©p BR 3 2 2»^%mi.»"C*i«iStifc*B^©K»4t© 30 

IMKtt<D|EjA& 7***^51 ?\s*is\~'3 ') >ffi©iSS* 

.fctfdATP (ocS) : dGTP©^#5 : 1©£& 

[006 3] *^«. ^©fHWcHLTBSStift: 
*ft6©i*lfflttl®5£3ft*fc©-Ctt&<. #36W© 

[oo64] ^mmmicis^xmm^titcmmis^^ 



a»©-as*&f. 

[0 06 5] m^©e©s;fc«ae t )*>e.^n5cirj: 

<, *«W©l5H{c4al,»T^<©^fc*Jj:Dt{«*36i34T, 
*c £tx3a#cci*ijii&4»r*s. 
[0 06 6] 

[EM*] E£?>J#^ : 1 
IE?IJ©&3 : 3 9 

Sft©& : -*» 

h#ay- : mm*. 

4$»*& , i"BB# : u n s u r e 
&&&& : 1 . . 3 9 
««*«3ei/ft:*tt : E 



E5(J©S3 : 4 0 
^y©§2 : «0ft 

$©» : -m& 



TCAIIICI IA CTTT/iCCGGG AAAMTCACT CAGGGTCAA 39 

★ ISFIJ©«*H : ffe©«S £«£DNA 
I2?iJ©1$ffi 

$8a=&^-rie# : u n s u r e 
ffliim.: 1. . 4 0 

★ mtizmfevtcim •. e 



EPJSHf : 3 
E?U<Dg<* : 1 9 

h#ny- : mm 



(12) «f^P7 - 1 14 7 18 

23 24 
TCATTTCTTA CTTTACCGGG ACCCrCTGCA ACACCTACAT 40 

iRfSiSr^-rsa^ : u n s u r e 
: 1 . . 19 



GCAoanrc cttaataca 



19 



E5>J©gS : 6 2 
: -m%. 

vxuv- -.mm 



^>J©S$ : 3 3 
E5U©S : 
iHCD» : -*« 



io EyiJco1$Sk 

1$Sfc3:#j-riE# : u n s u r e 
?¥fi{ig : 1. . 6 2 

ACCCTGTGGA ACACCTACAT CTCTATTAAC CAACCCCTCC CATTGACCCT CACTCATTTT 60 
TC 62 

★ I^JOSSI : flfe©S» ^DNA 

#8fc*3lff&st : u n s u r e 
#fiE(4S: 1. . 3 3 



★20 G®*&mvtcim : E 



GGATATTTAT TCTTCACTTA CCCTCTCCAA CAC 



IE7>JiMI : 6 
e5>J<Z>;B3 : 3 5 



33 

: u n s u r e 
W&tiim. : 1. . 35 
•sir ttft*ft£Lfc*8; : E 



§S¥>m^ : 7 
E8I©S3 : 2 0 
E?"J©19 : 
M0K : -*« 



GCAATAATM TATCTTGACT TGAAAAATCA CTCAC 35 

30*E?IJCD«S : ffiOSffl -a-fiSD N A 

1fSi*^-rf2-^ : u n s u r e 
#&{fcg : 1 . . 2 0 
♦ mi>S:Vt7£.Ltcm; : E 



1E5!I 

ACATCTCTAT TAACCAACCC 



l^>J## : 8 
EW©fi3 : 4 1 

mo®. : 



20 

*E7lJ©«S: ffe©«S a-fiSD N A 

^S4?:^t* : u n s u r e 
40 #£(48 : 1 . . 4 1 
* 1$gi4ft5£Ofc;*fa : E 



TTCAACTAAC CGACTATTCT TGACTACCCT CTGGAACACC T 41 
: 9 * E5»J©«K : ffe©SS afi£D N A 

|^IJ©S§ : 4 3 1S?>J<D«F® 
E?U©39 : t$M : u n s u r e 

m<D&. : -ttk &&&& : 1 . . 4 3 

TTGAATAGTC OGTTACTTCT TCACTCAGAG AAAAATCACT CAC 43 



(13) 114 7 18 

25 26 

[mi] 



■C-C-G-G-G-« 



af^dCTP, dATP. dGTP. 



■C-C-G-G-G-. 
•G-G-CsCsCs- 



•C-C G-G-G-. 
•G-G-CsCsCs- 



Neil 



(14) 



1*2^7 - 1 1 4 7 1 8 



[02] 




